Teratogenic effects of a lipophilic cationic dye rhodamine 123, alone and in combination with 2-deoxyglucose.
An anti-tumor agent, the cationic dye rhodamine 123 (Rh 123), becomes concentrated in mitochondria of certain tissues and inhibits ATP production. Rh 123 was tested for developmental toxicity by i.p. injection into pregnant CD-1 mice daily on gestation days 7-10 (plug = day 1) at doses up to 15 mg/kg/day. Additional mice were given a 500 mg/kg/day dose of 2-deoxy-glucose (2-DOG), an inhibitor of glycolytic ATP generation, alone or with Rh 123. Controls received saline equimolar to the 2-DOG. Prenatal mortality was increased by Rh 123 in combination with 2-DOG, with values of 40%, 43%, or 41% dead or resorbed at Rh 123 doses of 8, 12, or 15 mg/kg/day, respectively. When given alone, neither test agent was associated with a significant increase in prenatal death. Concurrent treatment with Rh 123 and 2-DOG resulted in significant incidences of gross malformations (17% to 20%) and skeletal malformations (9% to 72%). At the two highest Rh 123 doses (12 and 15 mg/kg/day) given with 2-DOG, significant findings included retarded skeletal ossification and variations (up to 83% and 41%, respectively), as well as decreased fetal weight. According to these results, combinations of rhodamine 123 and 2-deoxyglucose administered to the dam during early organogenesis are developmentally toxic to mice.